Tissue transglutaminase localization and activity regulation in the extracellular matrix of articular cartilage.
Tissue transglutaminase (tTG) catalyzes a Ca2+-dependent transglutaminase (TGase) activity which cross-links proteins and stabilizes many tissues [C.S. Greenberg et al. FASEB J. 5 (1991) 3071]. Because cartilage is subjected to great stress in vivo, an enzyme that strengthens and stabilizes tissue could play an integral role in maintaining cartilage integrity. The purpose of this study was to determine if active tTG is present in the extracellular matrix (ECM) of adult human osteoarthritic articular cartilage. Using a TGase activity assay along with immunolabeling for tTG of cartilage sections, TGase activity and tTG immunoreactivity were localized in the ECM in cartilage sections, predominantly in the superficial layer. Previous in vitro studies have demonstrated that the Mg-GTP complex inhibits the TGase activity of tTG [T.S. Lai et al. J. Biol. Chem. 273 (1998) 1776]. To investigate the in situ regulation of the TGase activity of tTG, a TGase activity assay was done with a dose response of GTP, measuring incorporation of fluorescein cadaverine. TGase activity was inhibited by GTP in a similar manner as in vitro. These results not only confirm tTG presence in the ECM. but also indicate tTG as the major TGase activity of the ECM. Secondly, the study provides a possible mechanism by which extracellular tTG is regulated in vivo.